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lkxmusc of the large mass, low ionization potential and large clcc(ron im])ac(
icmi z,at ion cross-section use of l]~lck{~~it~stc.  rf~]llcrctlc  (CG()) as a propdlant  might result  in
sigt]ificant immscs in ion engine e. fficimcy ovc.r that ob(tiinec]  with xenon at low
specific impulse. Ccmscqucntly,  an cxpc.rimmtal  program to invc.stigatc.  the feasibility of
using ful]crcncs  as a prcq~cllat~t  was initia(c.d. IXtta obtaind  during  cxJmimctlts
conduclcd with H l)C ctischargc  ion source indicate. the pmscmc  of C.~()  ions, as WC.]] as
]owcr molecular  weight ions, being, C.xlt-aclcd  from the. ion sotmw. other cxpmimcnts
dcmonslmtcd  that C~() dissociates at high Kmpc.raturcs. “1’0 c.liminatc the possibility of
hot Cfilhoctc  surfaces causin~ frfigmemtation, fabrication of a radio frcqumcy (R]’)
discharge chatnbcr was pursuc[l. ‘1’hc discharge clumlbcl  consists of a cylindrical quart7,
vcssd with the. c.xtracticm  grid systcm  and an oven containing the fullcrc.nc  pmpcllnnt
flnngcct  to opposite cmcts. An RII’ coil wrap~mcl  around the outside of the quart7,  vessel
indmzs an a~,imutha] electric AC field inside, the. chamber. ‘1’hc ful]crcnc plasma is
heated inductivc]y, dominating, the ncd for hot clcctmdc  sutfidccs inside the disctml gc.
c]]ambc.r. ‘1’hc coil is mfilchccl  to an R]; gcmc.rtitor  via a capacitive, matching  ciwuit to
rcducc )-cflc.ctivc  R]; losses from the ct]g,inc.  ignition of the discharge may bc obtained by
R]; breakdown or with the aide of nc,ut talimw electrons at tmctcxt  into the discharsc
d]ambc.r by tcmporari]y applying  a positive voltage to the scrccn grid. “J”hc Rl; field will
fwlhcr  accdcrtitc  these clcctrcms  inside the clischntge dlambcr,  lcding,  to breakdown.

lixpcrimemtal  rc.su]ts  obttiimcl using the Rl: source. will bc prcscntcd. IIuring the.
inilial  test phase of the Rl~ cr}ginc using  fullcrene pmpclltints,  attention will focus on the
tle.{c.]l]~il~atiol~  of beam composition and plume diagnostics. Of par[icu]ar interest is the
invc.stigaticm of potential fullclcm flagmcmtaticm. An 1(x11 mass sjmctIomc(cI- will bc
used to deteminc.  the spccics extractcct  f]-om the plasma, ‘l-he rc.lativc conccntrtiticm  of
contaminants and fullercm  fla~mcnt ions cxtractcct  from the plasma can be cictm mitlcd
fmm dfita obtaincct with this pmbc. l’li]mc.  diagnostics will bc cmductd  using  H l;amday
probe which is swept through the cxtractcd  ion bcxm to obttiin current density pmf]lcs. in
addition, a retarding potential analy7,cr  will bc used to dc.tcrminc  the cnc.rgy of the
cxtractd  ions.


